Possible correlation of sonic hedgehog signaling with epithelial-mesenchymal transition in muscle-invasive bladder cancer progression.
To investigate the role of sonic hedgehog (Shh) signaling and epithelial-mesenchymal transition (EMT) in bladder cancer progression and invasion. We cultured three bladder cancer cell lines, muscle-invasive T24 and 5637, and non-muscle-invasive KK47, in the presence of a recombinant-Shh (r-Shh) protein or cyclopamine, a Shh signaling inhibitor, to investigate proliferation and expression of EMT markers. Wound-healing assays and transwell assay were performed to evaluate cell invasion and migration. Mice were then inoculated with bladder cancer cells and treated with cyclopamine. Mouse tumor samples were stained for Shh signaling and EMT markers. R-Shh protein enhanced cell proliferation, whereas cyclopamine significantly suppressed cell proliferation, especially in invasive cancer (5637 and T24) (p < 0.05). R-Shh protein promoted EMT, suppressed E-cadherin and enhanced N-cadherin and vimentin and Gli1, an Shh downstream molecule, while cyclopamine blocked EMT, especially in 5637 and T24. Cyclopamine also inhibited cell invasion and migration in vitro. In the animal study, intraperitoneal injection of cyclopamine significantly suppressed tumor growth in 5637 and T24 in mice (p = 0.01 and p = 0.004, respectively) and slightly suppressing KK47 tumor growth (p = 0.298). Significant cyclopamine-induced suppression of Gli1 in 5637 and T24 mouse tumors (both p = 0.03) was seen, suggesting that muscle-invasive bladder cancer may be more dependent on Shh signaling than non-muscle-invasive bladder cancer. Shh signaling and EMT were especially enhanced in muscle-invasive bladder cancer progression and invasion, and suppressed by the inhibition of Shh signaling.